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What Is rifliiti<>H» 

1 1 . A crystalline silicoaluminophosphate molecular sieve comprising a 

2 porous framework stru^ure and a catalytically active integrated hydrocarbo: 

3 catalyst, 

4 wherein the silicAaluminophosphate has a catalytic activity index for 

5 methanol conversion at 25^0°C of at least 2. 

1 2. The crystalliW silicoaluminophosphate molecular sieve of claim 1, 

2 wherein the silicoaluminophkphate has a catalytic activity index for methanol 

3 conversion at 250°C of at leas\ 10. 

1 3. The crystalline s)jicoaluminophosphate molecular sieve of claim 1, 

2 wherein the catalytically active iLgrated hj^ocarbon co-catalyst is a product of 

3 a reaction of any hydrocarbon havW a ^Wer less than a pore-mouth diameter 

4 of the crystalline silicoaluminophosy^a^jp^lecular sieve in comact with the 

5 porous framework structure. 

1 4. The crystalline silic^iLinophosphate molecular sieve of claim 1, 

2 wherein the catalytically active ii/fegrat^ hydrocarbon co-catalyst comprises 0. 1 ' 

3 to 23 weight percent single ring aromaticl 

1 5. The crystalline silicoaluminAphosphate molecular sieve of claim 3, 

2 wherein the hydrocarbon comprises an oxygLate. 

1 6. The crystalline silicoaluminophosphate molecular sieve of claim 1, 

wherein the catalytically active integrated hydroVarbon co-catalyst remains active 

3 even after being exposed to air at room temperatle for 12 hours or after being 

4 subjected to heating at 450°C for 0.5 hour. \ 

1 7. The crystalline silicoaluminophosphate molecular sieve of claim 1, 

2 wherein the silicoaluminophosphate molecular sieve i\ selected from the group 

3 consisting of SAPO-S, SAPO-8, SAPO-1 1, SAPO-16, Wo-l?, SAPO-18 

4 SAPO.20, SAP0.3 1, SAP0.34, SAP0.35. SAP0.36, sS(^0-37, SAPO-4o' 



2 



2000B009A 

TengXu 
Jeffrey L. White 

Page 27 of 33 

5 SAPO^l. SAPO-42Aapo^4. SAPO-47. SAPO-56, ,he metal conmimng fon^s 

6 thereof, and mixtures tfiereof 



2 



8. The crystalline silicoaluminophosphate molecular sieve of claim 7, 
wherein the silicoalumiAophosphate molecular sieve is SAPO-34. 

1 9. A catalyst W converting an oxygenate feedstock to an olefin 

2 product, comprising a crystVlline silicoaluminophosphate molecular sieve having 

3 a porous framework structur^ and a binder, wherein the porous framework 

4 structure contains an active integrated hydrocarbon co-catalyst, 

5 wherein the silicoaluminophosphate has a catalytic activity index for 

6 methanol conversion at 250°C oVat least 2. 

1 10. The catalyst of claL 9. wh^Tn the silicoaluminophosphate has a 

2 catalytic activity index for methanS^l co^^ion at 250°C of at least 10. 

1 11 . The catalyst of claimW^erein the catalytically active integrated 

: hydrocarbon co-catalyst is a produ^reaction of any hydrocarbon having a 
diameter less than a pore-mouth-di^er of the ciystalline 
silicoaluminophosphate molecula/ sievL contact with the porous framework 
structure. 

12. The catalyst of claim 9, wheVein the catalytically active integrated 
hydrocarbon co-catalyst comprises 0. 1 to 23\weight percent single ring aromatics. 

13. The catalyst of claim 1 1, wherL the hydrocarbon comprises a 
oxygenate. 



14. The catalyst of claim 9, wherein the catalytically active integrated 
hydrocarbon co-catalyst remains active even afteAbeing exposed to air at room 
temperature for 12 hours or after being subjected tl heating at 450^C for 0.5 hour. 

15. The catalyst of claim 9, wherein the sWoaluminophosphate 
molecular sieve is selected from the group consistingW SAPO-5, SAPO-8 
SAPO-ll. SAPO-16, SAPO-17, SAPO-18, SAPO-20,\sAPO-31,'sAPO.34 
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SAP0^5^0-36, SAPO-37, S^O-40. SAPO-41, SAPO-42. SAPO-44, 
5 SAPO-477^5^RQ^5Mhe metaiyitaining forms thereof, and mixtures thereof 

16. The cataly^;^^^^ the silicoaluminophosphate 
molecular sieve is SAPO-34 

1 7. A method of making X olefin product f^^r^Q^genate 
feedstock, comprising: \ ^\ 

contacting a silicoaluminophosiate molecular sieve having a porous 
framework structure with a hydrocarbonlat conditions effective to form at least a 
integrated hydrocarbon co-catalyst withiA the porous framework, and 

contacting the silicoaluminophospLte molecular sieve containing the 
mtegrated hydrocarbon co-catalyst with ai oxygenate feedstock under conditions 
effective to convert the feedstock to the olifm product, 

wherein the silicoaluminophosphati has a catalytic activity index for 
methanol conversion at 250°C of at least 2. \ 




1 18. The method of claim 17, wherein the silicoaluminophosphate has a 

2 catalytic activity index for methanol conversion at 250°C of at least 10. 

19. The method of claim 17, wherein the catalytically active integrated 
hydrocarbon co-catalyst is a product of a reaction of any hydrocarbon having a 
diameter less than a pore-mouth diameter of the crystalline 
silicoaluminophosphate molecular sieve in contact with the porous framework 
structure. 

20. The method of claim 17. wherein the catalytically active integrated 
hydrocarbon co-catalyst comprises 0. 1 to 23 weight percent single ring aromatics. 

21. The method of claim 19, wherein the hydrocarbon comprises an 
oxygenate. 

22. The method of claim 17, wherein the catalytically active integrated 
hydrocarbon co-catalyst is remains active even after being exposed to air at room 
temperature for 12 hours or after being subjected to heating at 450°C for 0 5 hour 
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1 23 . The method of claim 1 7, wherein the silicoaluminophosphate 

molecular sieve is selected from the group consisting of SAPO-5, SAPO-8, 
SAPO-11, SAPO-16, SAPO-17, SAPO-18, SAPO-20, SAPO-31, SAP0.34, 
SAPO-35, SAPO-36, SAPO-37, SAPO-40, SAPO-41, SAPO-42, SAPO-44, 
SAPO-47, SAPO-56, the metal containing forms thereof, and mixtures thereof 

1 24. The catalyst of claim 23, wherein the silicoaluminophosphate 

2 molecular sieve is SAPO-34. 

1 25. An olefin product made according to the method of claim 17. 

26. The olefin product of claim 25 comprising ethylene and propylene. 

27. A method of malJing a polyolefm from an oxygenate feedstock, 
comprising: \ 

contacting a silicoaluminolhosphate molecular sieve having a porous 
framework structure with a hydrocarbon at conditions effective to form at least a 
integrated hydrocarbon co-catalyst iithin the porous framework, 

contacting the silicoaluminophosphate molecular sieve containing the 
integrated hydrocarbon co-catalyst with an oxygenate feedstock under conditions 
effective to convert the feedstock to anlolefin product, and 

comacting the olefin product wik a polyolefin-forming catalyst under 
conditions effective to form the polyoleRn, 

wherein the silicoaluminophosphate containing the integrated hydrocarbon 
co-catalyst has a catalytic activity index foV methanol conversion at 250°C of at 
least 2. \ 

28. A polyolefin made by the process of claim 27. 

29. The polyolefin of claim 28 comprising polyethylene. 

30. The polyolefin of claim 28 comprising polypropylene. 
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31- X crystalline silicoaluminophosphate molecular sieve comprising a 
porous framewor^ tmcture and a catalytically active integrated hydrocarbon co- 
catalyst, 

wherein the ^talytically active integrated hydrocarbon co-catalyst is a 
product of a reaction af a hydrocarbon in contact with the porous framework. 

32. The cryst^line silicoaluminophosphate molecular sieve of claim 
31, wherein the hydrocarbon comprises an oxygenate. 

33. The ciystalliAe silicoaluminophosphate molecular sieve of claim 
31, wherein the catalytically Live integrated hydrocarbon co-catalyst comprises 
0.1 to 23 weight percent singleVing arom^ ' 

34. The crystalline sificoaC^^ molecular sieve of claim 
3 1, wherein the catalytically activWn4rated hydrocarbon co-catalyst is remains 
active even after being exposed t^t room temperature for 12 hours or after 
bemg subjected to heating at 45f'c\^.5 hour. 

35. The crystalline^KcoalLinophosphate molecular sieve of claim 
31, wherein the silicoaluminophosphateVnolecular sieve is selected from the 
group consisting of SAPO-5, SAPO-8, sWll, SAPO-16, SAPO-17 SAPO 18 
SAPO-20, SAPO-31, SAPO-34, SAPO-35\ SAPO-36, SAPO-37 SAPO-40 ' 
SAPO-41, SAPO-42. SAPO-44, SAPO-47. W56, the metal containing forms 
thereof, and mixtures thereof 

36. The crystalline silicoaluminophisphate molecular sieve of claim 
35, wherein the silicoaluminophosphate molecular sieve is SAPO-34. 



A method of making an integrated\hydrocarbon co-catalyst. 



37. 

comprising: 

preparing an silicoaluminophosphate molecJklar sieve having a porous 
framework structure and 
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contacting sLd silicoaluminophosphate with a hydrocarbon at conditions 
effective to fonn at iWst said integrated hydrocarbon co-catalyst within the porous 

7 framework, 1 

8 wherein said tie silicoaluminophosphate comprising said integrated 

9 hydrocarbon co-cataly t has a catalytic activity index for methanol conversion at 
10 250°C of at least 2. ^ 

1 38. The meth).d of claim 37. wherein said conditions effective to form 

2 at least said integrated hydrocarbon co-catalyst comprises contacting a 



hydrocarbon having a diamWr less than a pore-mouth diameter of the crystalline 
sihcoalummophosphate molfecular sieve. 

39. The method ofWim 38, wherein said contacting comprises first 
contacting at a lower temperatuVe and second^tacting at a higher temperature. 

1 40. The method of claL 19, wheZ a difference between said higher 

2 temperature and said lower tempeLiirQl^ io°C. 

1 41. The method of claiO^P, Lrein a difference between said higher 

2 temperature and said lower tempWtAre i^t least 25°C. 

1 42. The method of c^^^^wherein the hydrocarbon contacted in 

2 sa.d first contacting is differe^om thaLontacted in said second contacting. 

1 43. The method of claims 42. wherein a difference between said higher 

2 temperature and said lower temperature is at\east 10°C. 

44. The method of claims 42, wher\in a difference between said higher 
temperature and said lower temperature is at leak 25°C. 

45. The method of claim 37, wherein L silicoaluminophosphate has a 
catalytic activity index for methanol conversion at\250°C of at least 10. 

46. The method of claim 37, wherein thelatalytically active integrated 
hydrocarbon co-catalyst comprises 0. 1 to 23 weight lercent single ring aromatics. 
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TheWthod of claim 37, wherein the hydrocarbon comprises an 
oxygenate. ^ 

ydr„carbo„co-ca.a,y.nU™.„sa«»e even aft. ..„,e^ 
te„,peran.re for 12 hou. orW^„bjec.ed to heating a. 450«C for 0.5 hour. 

49. The method^'A^m 37, wherein the sihcoaluminophosphate 
molecular sieve is se.ecteifrAhe group consisting of SAPO-5 SAPO-8 
SAPO-n, SAPO-16. W^o.,8. SAPO.20, SAPO-31. SAPO-si 
SAPO-35. SAPO-36, S^. SU40. SAPO-4,, SAPO-42 SAPO-44' 
SAPO-47, SAP0.56, th/ neta. contUing for^s thereof, and mixtures .her«,£ 

50. The catalyst of ciain, 4V wherein the silicoaluminophosphate 
molecular sieve is SAPO-34. ^ 



